A new filamentous virus
INTRODUCTION

RESULTS
Isolation of virus from sweet potato I. nil plants inoculated with the sap of the lower leaves of the sweet potato exhibited faint vein-clearing that was followed by mottling and curling. These plants were proved to be doubly infected with SPFMV and SPSV by a protein A sandwich-ELISA (PAS-ELISA). However, the intensity of the reaction in the PAS-ELISA of this SPFMV isolate with SPFMV-specific antiserum was considerably weaker than that of Mo. I. nil plants were inoculated with the sap of leaves of I. nil plants infected only with the virus that reacted weakly with the antiserum against SPFMV. The plants developed typical vein-clearing on the first true leaves 6-7 days after inoculation and this was followed by mottling, veinal chlorosis and chlorotic spots.
The isolate was distinguished from Mo on the basis of the distinct vein-clearing on the first true leaves of I. nil. This isolate was designated VC.
Host range
Herbaceous plants, including 29 species of 10 families, were mechanically inoculated with the sap of I. nil infected with VC. After about 20 days, the inoculated leaves as well as upper leaves were sap-inoculated to I. nil in order to check for latent infection. The results are shown in and in the supernatant after treatment with 1-butanol, while proteins of Mr 32,000, 30,000 and 29,000 in addition to the major protein of Mr 38,000, appeared in the analysis of samples after one cycle of differential centrifugation. Furthermore, in the purified preparation after CsCl equilibrium densitygradient centrifugation, the intensity of the main band of the protein of Mr 38,000 decreased very considerably and the intensities of bands of proteins with Mr 30,000 and 29,000 (major bands) and of 32,000 and 31,000 (minor bands) increased (Fig. 5) .
Inoculation of sweet potato
Many chlorotic spots appeared on the newly developed and fully expanded leaves of the sweet potato plants (cv. Kotobuki No.1) after inoculation with VC. Purple rings were occasionally observed around the chlorotic spots. Subsequently, foliar symptoms became less clear.
Typical symptoms of russet crack appeared on the fleshy roots of sweet potato after inoculation with VC alone, as well as with mixed inocula including VC. However, no symptoms were observed when plants were inoculated with inocula without VC, as previously reported (Table 3) 18). Sweet potato, which had been incubated for 2-3 months in a greenhouse after graft-inoculation, developed a few transverse bands composed of fine brown longitudinal cracks on the surface of its fleshy roots (Fig. 6) . Some of the fleshy roots, one year after inoculation, were entirely covered with cracks. No apparent effects of mixed infection by Mo, SPLV and SPSV on the expression of symptoms of russet crack were observed.
DISCUSSION
VC is slightly different from Mo in some respects. For instance, the isolates have different antigenic determinants in addition to common ones. I. nil infected with VC developed conspicuous vein-clearing on the first true leaves, which was followed by obvious mottling, but plants infected with Mo developed rather vague mottling. Mo could be purified by the method described by Cali and Moyer3), whereas this method was unsuitable for purification of VC. VC caused russet crack on the fleshy roots of sweet potato while Mo failed to induce this disease. These results indicate that VC is a new strain of SPFMV and is the causative agent of russet crack that occurs in some Japanese cultivars of sweet potato. This ,4,6,7,9,10,13,14 
